Constant market shares (CMS) analyses are frequently used in applied studies of export development. This paper reviews the development of the method and argues that it can be considerably improved. A new version of the method is developed which, in addition to the familiar CMS effects, also allows for the calculation of effects reflecting the ability of each country to adapt its export structure to the changes in the commodity and country composition of world imports. The method is applied to a sample of 20 OECD countries for the period 1961-83.
INTRODUCTION
In the 1950s several studies appeared focusing on structural changes in world trade and production and the consequences of these changes for the export performance and growth of individual countries.
One of the earliest contributors, Tyszynski (1951) , gave the following outline of the perspective underlying much of this work:
Over the last hundred years, or so, the gradual industrialization of different areas of the world has led to significant changes in the nature of the demand for exports of manufactured commodities. It is a well established proposition that industrial equipment and modern means of transport considerably gained in relative importance at the expense of a number of consumer goods, notably textiles. It is also well known that, in the course of time, the old manufacturing nations exhibited greatly varying degrees of adaptability to this process. It was the purpose of this investigation to give a clearer picture of these changes in world demand for exports and in the competitive position of the leading manufacturing nations of the world. Calculations of the type carried out by Tyszynski soon became popular in applied international economics 1 . A detailed discussion of the method and its possible applications was given by Leamer and Stern (1970) in their influential book on quantitative international economics. They also proposed a new version of the method which has been used in a number of studies 2 . Even if at first glance it does not appear to be the case 3 , they in fact followed Tyszynski to a considerable extent by calculating Tyszynski's 'structural' effect, which they labelled commodity composition effect, and a competitiveness effect which they, as Tyszynski, calculated as a residual. They did, however, add one 'intermediate' effect, the effect of the market distribution of a country's exports. The idea behind this 1 The second to apply the method was Svennilson (1954) . Among the early contributors to the development of the method and its application were Baldwin (1958) and Spiegelglas (1959) . 2 Bowen and Pelzman (1984), Ferreira and Rayment (1984) , Horwitz (1984) and Utne (1984) just to mention a few, relatively recent examples. 3 The reason why it does not appear to be the case is that Leamer and Stern calculated effects influencing the growth of exports, not the growth of the market share, as Tyszynski did. This difference, however, is not essential, and the method proposed by Leamer and Stern may easily be converted into a 'market share' version. (A note showing this is available on request from the authors.) The only difference between an 'export growth' and a 'market share' version of the Leamer and Stern method is that the effect of the general rise in world demand disappears when changes in exports are normalized to changes in market shares.
was that since the imports of different countries grow at different rates, the geographical distribution of a country's exports may also affect the export growth of the country.
While it was found to be a useful tool by Leamer and Stern, a much more critical evaluation of the method was given by Richardson (1971) . He pointed out that Leamer and Stern's commodity composition and market distribution effects are interdependent, i.e. that the order in which they are calculated matters 4 , and that the values and signs of the various effects may change if the final, instead of the initial, year of the period under consideration is used as base year. However, this criticism (which is assumed basically correct, though not exhaustive) does not seem to have reduced the popularity of the method in empirical studies of export performance.
The purpose of this paper is to develop a new version of the method which avoids the problems and weaknesses outlined above. The main arguments are that the CMS method can be considerably improved in theoretical consistency as well as in empirical applicability if initial years' weights (Laspeyres indices) are used throughout the calculations, and the economic interpretation of the residual terms is made explicit (instead of including them in an arbitrary way in some of the other effects). As a consequence, five effects instead of Leamer and Stern's three are obtained, where the two additional effects reflect a country's ability to adapt its export structure to the changes in the commodity and market composition of world imports, respectively. These additional effects may in some cases be quite important, as shown in the fourth section where the method developed in this paper is applied to a sample of 20 OECD countries for the period 1961-83.
II. THE 'SEVERAL COMMODITIES / ONE MARKET' CASE
The main purpose of this section is to show that Tyszynski's residual effect, which he referred to as caused by changes in competitiveness, can be split into two separate effects, both with a clear cut economic interpretation.
The following symbols will be used:
The macro share of country k (M k1 ) may be written as the inner product of the vector of its micro shares (a kl ) and the vector of commodity shares of country l's imports (b 1 ):
The change in M kl between time 0 and time t is:
Tyszynski calculated the effect of changes in the commodity shares of the market ( -0 ) using the micro shares of the initial year 0 as weights, and a competitiveness residual. Regarding the last term, he explicitly assumed that it represented a measure of changes in the micro shares. However, as pointed out by Baldwin (1958) and Spiegelglas (1959) , this is the case only as long as some kind of mix of initial and final year weights (Laspeyres and Paasche indices) are used in the calculations. In other words, if the first effect is calculated by using initial-year weights, then the second effect must necessarily be calculated by using final-year weights, if the sum of the two effects is going to be equal The first of these terms (∆ ) is the effect of changes in the micro shares (market share effect), while the second (∆ ) is the familiar commodity composition effect calculated by Tyszynski.
The third (residual) term (∆ ) is the inner product of a vector of changes in micro shares and a vector of changes in commodity shares.
Does this residual have any economic meaning 6 ? In the opinion of the present authors it does, because its sign and value depends on the correlation between the changes in the micro shares of the country and the changes in the commodity composition of the market. A formal proof of this statement is Thus, this third effect indicates to what degree a country has succeeded in adapting the commodity composition of its exports to the changes in the commodity composition of the market 7 . It was therefore decided to label it the commodity adaptation effect. However, a zero commodity adaptation effect does not indicate that no adaptation takes place, but that the country transforms -or adapts -its export structure at exactly the same rate as the average of all countries exporting to the market in question. Thus, a more correct name would be 'relative adaptation effect', but for convenience the term 'relative' is dropped.
III. THE 'SEVERAL COMMODITIES/SEVERAL MARKETS' CASE
The interpretation of the third (residual) term in the 'several commodities/one market' case is quite simple and may to some extent be understood intuitively. In this section the analysis is extended to the more complicated 'several commodities/several markets' case. As in the previous case Laspeyres indices are used throughout the calculations.
The market share of country k in world imports (M k ) may be written as the inner product of the vector of its macro shares (m k ) and the vector of country shares of world imports (c):
The change in M k between time 0 and time t is
The change in market share (∆ ) may be split into three effects where 7 Another measure of this is of course the correlation coefficient itself. However, this coefficient may be quite high, even in cases where the changes in micro shares are quite uniform and the commodity composition of the market does not change much, i.e. when adaptation is of minor economic importance. The commodity adaptation effect, on the other hand, which is the product of the correlation coefficient, the spread in the changes in micro shares, and the degree of change in the commodity composition of the market, would in such cases be quite low. Thus, the commodity adaptation effect is an economically more meaningful measure than the pure correlation coefficient.
The first effect is the changes in the macro shares weighted by initial year country shares, while the second effect is the changes in the country shares weighted by initial year macro shares. Thus, the second effect measures the effect on the market share of a country in the world market of changes in the composition of the market. It was therefore decided to label it the market composition effect. The third effect can be interpreted as the degree of success of the country in adapting the market composition of its exports to the changes in the country composition of world imports. Therefore, following the argument of the previous section, it was decided to label it market adaptation effect.
Since the proof is analogous to the previous section, the result of the proof is simply stated here. Let be the correlation coefficient between the changes in macro shares and the changes in country shares, and let � 0 and � be vectors of means, then By taking into account Equations 2-6 and the definition of m k , ∆ may be written as the sum of three effects:
The first effect (∆ ) is the effect of changes in the micro shares of country k in each market weighted by the commodity composition of each market and the country composition of world imports in the initial year. Following the argument of the previous section, this is labelled the market share effect. By the same token, the second effect (∆ ) may be labelled the commodity composition effect and the third (∆ ) the commodity adaptation effect. Since the proof and interpretation in the latter case is quite analogous to the previous cases, the result of the proof is simply stated here:
To sum up, the change in a country's market share in world imports may be split into five effects: so that
There are two main differences between this and most previous works on the subject. First, Laspeyres indices were used throughout the calculations 8 . Lack of comparability due to differences in weighting procedures is thus avoided. As a consequence, in the general 'several commodities/several markets case' studied by Leamer and Stern, five effects instead of Leamer and Stern's three are obtained 9 .
Second, formal proofs have been given of the economic interpretation of the two residual effects.
The interpretation of the residuals has some affinity to a point discussed by Richardson (1971 for practical purposes depends on the growth of market shares, not on whether these market shares grow especially fast in products or markets that grow faster than average. Richardson should be credited for his attempt to discuss the implications of using different indices in the calculations, but unfortunately his reasoning was not entirely correct 10 .
IV. EMPIRICAL RESULTS
To test the empirical relevance of the method, it was used to analyse the export performance of 20 OECD countries on the OECD market (defined as the total imports (value) of the 20 OECD countries)
in the periods 1961-73 and 1973-83. For each country, the change in market share (macro share) on the OECD market was decomposed into the five effects discussed in the previous section, using
Laspeyres indices or 'initial year weights ' (1961 for 1961-73 and 1973 for 1973-83) . Great care was taken in order to ensure that commodities characterized by high growth in production and trade were specified as separate commodities, since the results also depend on the commodity breakdown used in the calculations 11 . Furthermore, it was decided to exclude oil and gas from the calculations, because if included, the calculations for the post-1973 period would have been totally dominated by the growth in the relative price of oil and gas. The data 12 were taken from OECD Trade Series C, with the exception of Japan and Finland for 1961, where it was necessary to supplement the OECD data with data from national sources.
The results are given in Tables 1 and 2 . The column to the right gives the total percentage change in the market share on the OECD market in the period under consideration. The other five columns add up to this total change. Changes in the structure of OECD trade turned out to be of great importance for the export performance of most OECD countries, especially prior to 1973. During this period (Table 1) , the commodity composition effect was strongly positive for a group of relatively advanced industrial countries: Germany, Switzerland, Italy, the UK and the Netherlands, and strongly negative for the least developed countries of the sample: Ireland, Turkey, Greece, Finland, Spain and Portugal.
The commodity composition effect contributed negatively to the export performance of Canada, Norway and Denmark during this period, all relatively developed countries with an export structure 10 He also wrongly states that his 'second measure of competitiveness' is the same as the Baldwin-Spiegelglas 'interaction effect '. 11 The commodity classification used is given in the Appendix. 12 As is well known, data on exports and imports are not directly comparable. For instance, the value of total intra-OECD trade is not the same according to exports and imports statistics. To assure consistency, only import data were used in the calculations. This implies that the export from country k to country I of commodity i is defined as the import of country I from country k of commodity i, or: = dominated by raw materials and semi-finished products. The results for the post-1973 period (Table 2) resemble the results from the preceding period, but the effects were in general smaller.
The market composition effect was generally less important than the commodity composition effect, especially prior to 1973. It turned out to be strongly negative for Ireland, and to a lesser degree also for the Nordic countries. After 1973 the market composition effect was of special importance (strongly positive) for Canada, Ireland and Japan.
Even if commodity and market composition effects were important, and in some cases decisive, for most countries the development of market shares within individual commodity groups was the most important single factor. The general picture both before and after 1973 was that some of the least developed countries of the sample won market shares at the expense of some of the more developed ones. Prior to 1973, the five most important gainers were Portugal, Japan, Greece, France and Spain;
after 1973 Japan, Ireland, Spain, Greece and Italy. Moving to the important losers, prior to 1973, there were only four: the UK, the USA, Turkey and Switzerland. After 1973, the five most important losers were Denmark, Sweden, Norway, the UK and Canada.
The calculations show that the adaptation effects in some cases were quite important, the single most important example being Japan before 1973, where approximately 40% of the increase in market shares was due to the commodity adaptation effect. During this period, commodity adaptation also contributed positively to the export performance of Canada, Turkey, Greece and Finland, and negatively for Switzerland, Germany, the UK, the Netherlands and Italy. Thus, there seems to be a tendency that countries with a positive commodity composition effect adapt less well than countries with a negative commodity composition effect, and vice versa. After 1973 the differences were smaller; Ireland and Japan may be mentioned on the positive side, Greece and Switzerland on the negative side. Market adaptation effects were in general less important, with Japan (on the positive side) and Finland and Portugal (on the negative side) as possible exceptions. V.
CONCLUDING REMARKS
The method of constant market shares analysis was developed by Tyszynski (1951) and others, and further elaborated by Leamer and Stern (1970) , as a tool to study the relation between structural changes in world trade and the export performance of individual countries. However, both Tyszinski's and Leamer and Stern's versions of the method suffer from major weaknesses: An inconsistent use of indices, and an insufficient discussion of how the residuals in the calculations should be interpreted.
As a consequence, doubts have been expressed -starting with Richardson (1971) -regarding the interpretation of the various effects and the usefulness of the method in general.
The method developed in this paper differs from most other works on the subject in at least two respects: Laspeyres indices are used consistently throughout the calculations, and proofs are given for the economic interpretation of the residuals. As a consequence, five effects instead of Leamer and Stern's three are obtained. The two additional effects were found to be measures of a country's ability to adapt its export structure to change in the commodity and market composition of world imports, respectively. Thus, the method developed in this paper provides a solution to the problem originally posed but only partly solved by Tyszynski: to develop a method which gives a clear picture of the adaptability of different countries to changes in the patterns of world trade.
When applied to a sample of 20 industrial countries between 1961 and 1983, several interesting results emerged. First, the structural changes in OECD trade turned out to have been quite important for the export performance of most countries during the period under consideration. In general, the structural changes contributed positively to the export performance of the economically most advanced countries of the sample, and negatively to the export performance of the less developed ones. Second, differences in adaptability were in some cases quite important, especially for Japan, but also for a number of other countries. In general, the economically most advanced countries adapted less well than the others. Third, changes in market shares within individual commodity groups and markets turned out to be the single most important factor shaping the export performance of the OECD countries. The general picture was that some of the economically less developed countries of the sample won market shares at the expense of some of the more developed ones. 
